Objectives: To explore pregnant women's views on the impact of nuchal cord on fetal outcomes, mode of delivery, and management. Results: Most participants (71.8%) were worried about nuchal cord, and 78.3% and 87.7% of them thought that nuchal cord could cause intrauterine death and fetal death during labour, respectively. Approximately 87.5% of participants thought that nuchal cord would reduce the chance of successful vaginal delivery and 56.4% thought that it would increase the chance of assisted vaginal delivery. Most (94.1%) participants thought that it was necessary to have an ultrasound scan at term to detect nuchal cord. In addition, 68.8% thought that it was necessary to deliver the fetus early and 72.8%
Introduction
In daily clinical practice, pregnant women regularly request antenatal ultrasound scans to look for nuchal cord around the time of delivery or request that the presence of nuchal cord is specifically checked for when they undergo ultrasound scans for other obstetric reasons. Many women have requested elective caesarean sections because nuchal cord has been detected on ultrasound scan. In order to explore women's views on the impact of nuchal cord on fetal outcomes, mode of delivery and management, we New knowledge added by this study • Most women were worried about the presence of nuchal cord.
• Many women thought that nuchal cord would lead to adverse fetal outcomes, affect the mode of delivery, and require special management. Implications for clinical practice or policy • Avoiding routine ultrasound scans for nuchal cord in order to reduce needless maternal anxiety and unnecessary caesarean sections on women's request is warranted.
• The correct concept that nuchal cord would not normally lead to adverse fetal outcomes and that its presence should not affect the mode of delivery should be publicised widely in Hong Kong.
conducted a questionnaire survey to evaluate their true concerns and beliefs.
Methods
A questionnaire evaluating the impact of nuchal cord on fetal outcomes and mode of delivery were distributed to all pregnant women at their first antenatal visit to the out- 
Results
Of 950 questionnaires distributed, a total of 869 (91.5%) questionnaires were received. The demographic data of the participants are shown in Table  1 . Around 72% of participants expressed worries about nuchal cord. The different demographic parameters among the participants who expressed worries about nuchal cord were analysed ( Table 2) . Participants born in Mainland China were more 
Missing answer 22
* The % of participants was calculated after exclusion of missing answers worried about nuchal cord than those born in Hong Kong. Advanced maternal age, nulliparity, and lower education level were not associated with higher maternal anxiety for nuchal cord. The perceived incidence of nuchal cord was assessed by a linear scale from 0% to 100%. Excluding the 50 participants who did not reply to this question, 37.9% thought that the incidence of nuchal cord was less than 20%. The perceived sonographic accuracy for nuchal cord was similarly assessed. Around one third (31.2%) of participants thought that the accuracy was less than 70% while 35 participants did not answer this question.
The perceived impact of nuchal cord on fetal outcomes, mode of delivery, and management are shown in Table 3 . Around 78.3% and 87.7% thought that nuchal cord could cause intrauterine death and fetal death during labour, respectively, while 87.5% of participants thought that it would reduce the chance of successful vaginal delivery and 56.4% thought that it would increase the chance of assisted vaginal delivery. In addition, 94.1% of participants thought that it was necessary to have ultrasound scan to detect nuchal cord at term, while 68.8% thought that it was necessary to deliver the fetus early and 72.8% thought that caesarean section must be performed in the presence of nuchal cord.
Women's experience of nuchal cord from their previous pregnancies or from their relatives' or friends' deliveries were explored. We asked questions on the mode of delivery for nuchal cord pregnancies and whether or not the babies were healthy. Only 32 (8.8%) participants had nuchal cord in their previous pregnancies; one participant had nuchal cord in both her previous two pregnancies. Among those nuchal cord pregnancies, 48.5% of them had normal vaginal deliveries, 15.2% had instrumental deliveries, and 36.4% had caesarean sections. None of these babies were remarked to be unhealthy. A total of 142 (16.6%) participants had relatives or friends who had nuchal cord in their previous pregnancies, and some of them had more than one relative or friend who had nuchal cord in their previous pregnancies. The total number of their relatives' or friends' deliveries with nuchal cord was 155. Among those nuchal cord pregnancies, 31.6% of them had normal vaginal deliveries, 9.0% had instrumental deliveries, and 59.4% had caesarean sections. Approximately 6.5% of the babies were claimed to be unhealthy by the participants and such replies were evenly distributed in the normal vaginal delivery group, instrumental delivery group, and caesarean section group (Table  4) . Table 5 shows the comparison of the views between participants with different places of birth and education levels. Those born in Mainland China were more likely to believe that nuchal cord led to assisted instrumental deliveries when compared with those born in Hong Kong (63.2% vs 50.7%). In contrast, they were less likely to believe that nuchal cord led to intrapartum death in labour (84.1% vs 90.9%) and the need for earlier delivery (64.9% vs 71.8%). There were no significant differences between the two groups in their views on the impact on intrauterine death, chance of successful vaginal delivery, and whether or not caesarean section was needed.
For the education level, there was no significant difference for worry about the presence of nuchal cord. Those who had received tertiary education were less likely to believe that nuchal cord led to intrauterine death (71.9% vs 81.8%). However, more of this group thought that nuchal cord decreased the chance of successful normal vaginal delivery (91.8% vs 85.0%).
Discussion
This questionnaire survey revealed that many of our participants were worried about nuchal cord. The percentage (71.8%) was much higher than anticipated, implying that this issue should be given greater attention in the antenatal education of pregnant women. Our local audit showed that the incidence of nuchal cord was 27% among all singleton deliveries (n=5166) in 2010 (not published). Therefore, about one third of the participants underestimated the incidence of nuchal cord.
It is common for nuchal cord to be the indication for caesarean section in China, which accounted for 16.1% to 25.4% of the indications in a teaching hospital and some regional hospitals * Advanced age denotes those >35 years † The % of participants was calculated after exclusion of missing answers there. 1,2 As many participants are immigrants from Mainland China, their views on nuchal cord were compared with those born in Hong Kong. Although this survey showed that participants born in Mainland China were more worried about nuchal cord than those born in Hong Kong, most participants in both groups also believed that nuchal cord could cause intrauterine death (>77%) and would reduce the chance of successful vaginal delivery (>85%). Moreover, despite variable levels of education, most participants also believed that nuchal cord would cause fetal death during labour (>87%) and more than 70% thought that caesarean section was needed in the presence of nuchal cord. Therefore, it was apparent that misconceptions about the clinical implications of nuchal cord were * The % of participants was calculated after exclusion of missing answers That pregnancy was delivered by normal vaginal delivery 16
The baby was healthy 15 0 1
That pregnancy was delivered by instrumental delivery 5
The baby was healthy 4 0 1
That pregnancy was delivered by caesarean section 12
The baby was healthy 9 0 3
Their relatives or friends had nuchal cord in previous pregnancies ‡ 142 (16.6%) 457 (53.6%) 254 (29.8%) 16
That pregnancy was delivered by normal vaginal delivery 49
The baby was healthy 39 3 7
That pregnancy was delivered by instrumental delivery 14
The baby was healthy 7 1 6
That pregnancy was delivered by caesarean section 92
The baby was healthy 80 6 6 * The % of participants was calculated after exclusion of missing answers † One participant had two previous pregnancies with nuchal cord ‡ Some participants had more than one relative or friend with nuchal cord in their previous pregnancies and the total number of their relatives' or friends' deliveries with nuchal cord was 155
widespread among all groups. In our survey, only 8.8% of the participants claimed to have nuchal cord in their previous pregnancies and none of them reported adverse fetal outcomes. However, a significant proportion of the participants' experiences and impressions on nuchal cord were from their relatives and friends. From this survey, the caesarean section rate in participants' relatives or friends with nuchal cord was high. This may be one of the reasons why so many participants thought that caesarean section must be performed for nuchal cord.
Women were worried about nuchal cord due to the concept that nuchal cord could lead to adverse fetal outcomes. Although some studies showed nuchal cord was associated with increased prevalence of variable fetal heart rate decelerations during labour and increased incidence of umbilical artery acidaemia, higher incidences of lower 1-minute Apgar score and meconium-stained liquor, 3, 4 these findings may not reflect clinically on fetal wellbeing. Furthermore, most available studies showed nuchal cord was not associated with lower Apgar scores in 5 minutes and was not associated with increase in caesarean sections, neonatal intensive care unit admissions, and perinatal mortalities. [5] [6] [7] [8] [9] Such reassuring evidence supporting the benign nature of nuchal cord and the absence of true adverse impact clinically on the fetal outcomes should be publicised widely to the general population to reduce their misconceptions and anxiety.
Although 94.1% of participants thought that it is necessary to have an ultrasound scan to detect nuchal cord at term, this is not usually necessary. As almost all participants now have continuous fetal heart rate monitoring during labour in Hong Kong, even if there is presence of nuchal cord causing variable fetal heart rate decelerations during labour, this will be detected on cardiotocogram and appropriate actions such as fetal blood sampling or assisted delivery can be performed when needed. Avoiding routine ultrasound scans for nuchal * The % of participants was calculated after exclusion of missing answers 
Conclusion
Many pregnant women are worried about nuchal cord due to misconceptions on its effect on fetal outcomes and mode of delivery. Proper education is necessary to reduce maternal anxiety. The correct concept that nuchal cord would not normally lead to adverse fetal outcomes and that its presence should not affect the mode of delivery should be publicised widely in Hong Kong.
